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(57) An input device for a game machine for input- 
ting signals to a game machine using a computer, in- 
cluding: at least one control member projecting to the 
outside of a casing; a movement-transmitting member 
(45) formed around the control member and operatively 
associated with the movement of an operating point of 
the control member, the movement-transmitting mem- 
ber being provided with a plurality of conductive elastic 
members (50); and a board (3) provided in the casing 



and having formed thereon resistors (60) corresponding 
to the conductive elastic members, the conductive elas- 
tic member changing the area of contact between the 
conductive elastic members and the resistors according 
to a direction of movement and a tilt angle of the oper- 
ating point of the control member so as to vary the 
amount of resistance; wherein, by moving the operating 
point of the control member, analog signals correspond- 
ing to the movement are input to the game machine. 
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Description 

[0001] The present invention relates to an input de- 
vice for a game machine using a computer which allows 
a game player to enjoy a fully realistic game in real time 
on a screen of the game machine by operating a control 
member, such as a control key, a control button ; and a 
control lever. 

[0002] In recent years, game machines using comput- 
ers (hereinafter, referred to simply as a "game ma- 
chine") have rapidly become widespread in which it is 
possible for a game player to enjoy a game on a display 
screen by operating various control members, such as 
control keys, control buttons, and control levers accord- 
ing to a game software previously stored in a computer 
device or input at the time of game play. As the software 
used in such game machine, various types of software, 
such as a role-playing type, speed competition type, 
fight/dialogue type ; and creating/rearing type software 
have been conceived. 

[0003] For example, when a general-purpose compu- 
ter is used as a game machine using game software pre- 
viously stored or input at the time of game play, a key 
board, a mouse, and the like, are used as input devices. 
In most cases, however, a game machine exclusively 
for games is used and therefore, an input device called 
a "controller" or a "joy stick", provided separately from 
the game machine, is generally used as the input device 
to be operated by a game player. 
[0004] This input device is called a controller having 
a so-called multi-face switch, and has a cross key, a key 
top, a selection key, and a control lever provided on the 
upper surface of a casing substantially shaped like a 
rectangular parallelepiped (or a modification thereof), 
and one or more button keys are provided on the right- 
hand and left-hand sides of the front face. Furthermore, 
on the inner surface of the upper part of the casing, there 
is provided a first board ; such as a flexible board, pro- 
vided with a contact portion connected to digital control 
members, such as the cross key, the key top, the selec- 
tion key, and the like. On the inner surface of the lower 
part of the casing, that is, below the first board, there is 
provided a second board, such as a printed board, pro- 
vided with a contact portion connected to an analog con- 
trol member, such as the control lever. Furthermore, on 
the inner surface of the front face, there is provided a 
printed board provided with a contact portion connected 
to each button key. These flexible and printed boards 
are electrically connected to each other, and further- 
more, are connected to the game machine by a cable 
via a connector. In some cases, no cable is used, and 
connection to the game machine is effected wirelessly. 
[0005] In the input device as described above, by be- 
ing continuously turned around the turning fulcrum, the 
control lever is continuously moved in an arbitrary direc- 
tion, forward, backward, rightward, and leftward, so as 
to continuously change the actions of persons, operat- 
ing states of vehicles, and the like according to the game 



on the screen. 

[0006] The game player can enjoy a game projected 
onto the display screen by appropriately operating var- 
ious keys or the control lever with fingers in accordance 
s with the progress of the game. 

[0007] An analog input section of the above input de- 
vice comprises several control levers capable of turning 
about fulcrums, and two sets of rotary potentiometers 
having rotation axes in two perpendicular directions for 
detecting the turning directions and angles of the control 
levers. The motion of each of the control levers is de- 
tected by an output signal from the corresponding rotary 
potentiometer, and the detected value is input to the 
game machine. 

[0008] However, in the input device of a type in which 
rotary potentiometers for detecting the turning directions 
and the like of the control levers of the analog input sec- 
tion are provided between the control levers and printed 
boards connected to the control levers, the structure is 
complicated. In addition, since expensive rotary poten- 
tiometers are used, the cost of the input device increas- 
es in increased cost of the input device. 
[0009] Accordingly, the present invention has been 
made in view of the foregoing problems, and an object 
thereof is to provide an input device for a game machine 
which allows simplification of the structure of an analog 
input section having control members, such as a control 
lever, and to reduce the cost thereof. 
[0010] It is another object of the present invention to 
provide an input device for a game machine which is 
able to reduce the size, thickness, and weight of the de- 
vice by reducing the number of boards used therein. 
[0011] It is a further object of the present invention to 
provide an input switch which makes it possible to obtain 
analog variable output in accordance with an operating 
force. 

[0012] In order to achieve the above objects, accord- 
ing to afirst aspect of the present invention, there is pro- 
vided an input device for a game machine for inputting 
signals to a game machine using a computer, including: 
at least one control member projecting to the outside of 
a casing; a movement-transmitting member formed 
around the control member and operatively associated 
with the movement of an operating point of the control 
member, the movement-transmitting member being 
provided with a plurality of conductive elastic members; 
and a board provided in the casing and having formed 
thereon resistors corresponding to the conductive elas- 
tic members, the conductive elastic members changing 
the area of contact between the conductive elastic mem- 
bers and the resistors according to a direction of move- 
ment and a tilt angle of the operating point of the control 
member so as to vary the amount of resistance; where- 
in, by moving the operating point of the control member, 
analog signals corresponding to the movement are input 
to the game machine. 

[0013] With this configuration, unlike a conventional 
input device for a game machine in which rotary poten- 
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tiometers are provided between a control member and 
a board connected to the control member, an analog in- 
put section has a simple structure, and signals corre- 
sponding to the movement of the operating point of the 
control member can be input to the game machine with- 
out using the expensive rotary potentiometers. There- 
fore, it is possible to reduce the cost of the input device. 
[001 4] The analog input section of the input device for 
a game machine according to the present invention op- 
erates in association with the movements of the control 
member and the operating point of the control member, 
and includes the control member, the movement-trans- 
mitting member, the conductive elastic members, and 
the resistors. 

[0015] Since the analog input section of the input de- 
vice for a game machine of the present invention has 
no need of including the rotary potentiometers included 
in the analog input section of the conventional input de- 
vice for a game machine, the thickness of the analog 
input section is reduced, whereby it is possible to reduce 
the size and thickness of the overall device. 
[0016] In addition, the thickness of the analog input 
section of the input device for a game machine of the 
present invention can be very reduced as compared to 
the analog input section having the rotary potentiome- 
ters included in the conventional input device for a game 
machine. Therefore, unlike the conventional input de- 
vice for a game machine in which an analog input sec- 
tion is provided on a second board that is separately pro- 
vided from a first board having provided thereon contact 
portions connected to digital control members, such as 
a cross key, a key top, selection keys and the like, the 
analog input section of the input device for a game ma- 
chine of the present invention can be provided on the 
board having provided thereon the contact portions con- 
nected to the digital control members, such as the cross 
key, the key top, and the selection keys, and the resis- 
tors can be provided on the board. Therefore, the 
number of boards used in the device can be reduced, 
and the thickness and weight of the analog input section 
are reduced, whereby it is possible to reduce the size, 
thickness, and weight of the overall device. 
[0017] In the input device for a game machine, the 
movement-transmitting member may preferably be 
skirt-shaped, and a peripheral section of the skirt abuts 
against the bottom of the casing to serve as a tilt fulcrum 
when the control member is tilted. With this configura- 
tion, the rotation length between the fulcrum and the 
conductive elastic members is elongated, whereby the 
force of contact between the conductive elastic mem- 
bers and the resistors according to the tilting operation 
of the control member can be stabilized. 
[0018] In addition, in the input device for a game ma- 
chine, each of the conductive elastic members may pref- 
erably be shaped like one of a frustum of a pyramid and 
a truncated cone, and may be gradually deformed from 
an end thereof according to an operating force exerted 
on the control member. With this configuration, the are- 



as of deformation of the conductive elastic members are 
correctly changed according to the operating force, 
whereby the areas of contact between the conductive 
elastic members and the resistors can be precisely 
5 changed. 

[0019] Furthermore, in the input device for a game 
machine, elastically deformable support members may 
preferably be attached to the movement-transmitting 
member, and the conductive elastic members may pref- 

10 erably be provided on the bottoms of the support mem- 
bers. With this configuration, the thickness of the input 
device can be reduced. In addition, the support mem- 
bers are deformed by the tilting operation of the control 
member, whereby the conductive elastic members and 

15 the resistor smoothly contact each other. 

[0020] According to a second aspect of the present 
invention, there is provided an input device for a game 
machine for inputting signals to a game machine using 
a computer, including: at least one control member pro- 

20 jecting to the outside of a casing; a movement-transmit- 
ting member provided around and separately from the 
control member and operatively associated with the 
movement of an operating point of the control member 
from a neutral axis, the movement-transmitting mem- 

25 bers being provided with a plurality of first contacts; a 
board provided in the casing and having formed thereon 
a plurality of second contacts constituting planar analog 
switches with the first contacts; and a push switch pro- 
vided in the casing at a position corresponding to the 

30 control member for effecting ON/OFF operation in re- 
sponse to upward and downward movements of the op- 
erating point of the control member. 
[0021] With this configuration, unlike a conventional 
input device for a game machine in which rotary poten- 

35 tiometers are provided between a control member and 
a board connected to the control member, an analog in- 
put section has a simple structure, and signals corre- 
sponding to the movement of the operating point of the 
control member can be input to the game machine with- 

40 out using the expensive rotary potentiometers. There- 
fore, it is possible to reduce the cost of the input device. 
[0022] In addition, with the above configuration, one 
control member can serve as both of an analog control 
member and a digital control member. That is, when the 

45 control member is moved downward so that the operat- 
ing point thereof does not offset from the neutral axis, 
the control member pushes the push switch in the ON 
state. Since, however, the movement-transmitting 
member does not move and the first contacts do not 

50 come into contact with the second contacts, digital sig- 
nals are input to the game machine. When the control 
member is depressed so that the operating point thereof 
moves from the neutral axis, the movement-transmitting 
member moves to bring the first contacts into contact 

55 with the second contacts, and moreover, the areas of 
contact between the first and second contacts corre- 
spond to the amount of movement of the operating point, 
but the control member does not come into contact with 
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the push switch. Therefore, analog signals are input to 
the game machine. When the control member is axially 
pushed and depressed so that the operating point there- 
of moves from the neutral axis, both of the digital signals 
and analog signals are input to the game machine. 
[0023] An analog input section of the input device for 
a game machine operates in association with the move- 
ments of the control member and the operating point of 
the control member, and includes the control member 
and planar analog switches consisting of the first con- 
tacts and the second contacts. 

[0024] In the input device for a game machine, each 
of the first contacts may preferably be composed of a 
conductive elastic member shaped like one of a frustum 
of a pyramid and a truncated cone ; and ends of the con- 
ductive elastic members may gradually come into con- 
tact with the second contacts, whereby the area of con- 
tact is changed. With this configuration, the areas of de- 
formation of the conductive elastic members are cor- 
rectly changed according to the operating force, where- 
by the areas of contact between the conductive elastic 
members and the resistors can be precisely changed. 
[0025] In addition, in the input device for a game ma- 
chine, the movement-transmitting member may have a 
through hole in the center thereof, and the control mem- 
ber may be inserted into the through hole to be support- 
ed so as to move up and down. With this configuration, 
it is possible to simplify the operational structure of the 
push switch. 

[0026] According to a third aspect of the present in- 
vention, there is provided an input device for a game 
machine for inputting signals to a game machine using 
a computer, comprising: at least one analog control 
member and at least one digital control member project- 
ing to the outside of a casing; an analog input section 
operating in association with the movement of an oper- 
ating point of the analog control member; a digital input 
section for effecting ON/OFF operation in response to 
the operation of the digital control member; and a board 
having formed thereon one of contacts constituting the 
analog input section and one of contacts constituting the 
digital input section. 

[0027] With this configuration, unlike the conventional 
input device for a game machine in which the analog 
input section is provided on a second board that is sep- 
arately provided from a first board having provided ther- 
eon contact portions connected to digital control mem- 
bers, such as a cross key, a key top, selection keys and 
the like, one of the contacts constituting the contact por- 
tion of the analog input section can be provided on the 
board having provided thereon one of the contacts con- 
stituting contact portions connected to the digital control 
members, such as the cross key, the key top, and the 
selection keys, and the like. Therefore, the number of 
boards used in the device can be reduced, and the th ick- 
ness and weight of the analog input section are reduced, 
whereby it is possible to reduce the size, thickness, and 
weight of the overall device. 



[0028] In the input device for a game machine, the an- 
alog input section may preferably be composed of a con- 
ductive elastic member provided on the analog control 
member and a resistor opposing the conductive elastic 
5 member, the digital input section may preferably be 
composed of a first contact provided on the digital con- 
trol member and a second contact opposing the first 
contact, and a resistor and the second contact may be 
formed on one board. With this configuration, it is pos- 
sible to reduce the size, thickness, and weight of overall 
device. 

[0029] According to a fourth aspect of the present in- 
vention, there is provided an input switch comprising a 
switch section having a movable contact and moved up 
and down by an operating force; and a board having a 
fixed contact disposed to oppose the movable contact, 
and the movable contact being brought into contact with 
the fixed contact by the downward movement of the 
switch section to thereby output signals; wherein the 
movable contact is composed of a conductive elastic 
member shaped like one of a frustum of a pyramid and 
a truncated cone and the fixed contact is composed of 
a resistor formed on the board, and the amount of re- 
sistance of the resistor is variable and variable output 
values are obtained by changing the area of contact be- 
tween the conductive elastic member and the resistor. 
With this configuration, the area of deformation of the 
conductive elastic member is correctly changed accord- 
ing to the operating force, and the areas of contact be- 
tween the conductive elastic member and the resistor 
can be precisely changed, whereby precise output val- 
ues can be obtained. 

[0030] In the input switch the board may be a flexible 
board, and the switch section may be supported on the 
surface of the flexible board and have elastically deform- 
able legs. With this configuration, it is possible to provide 
a thin input switch. 

Fig. 1 is a perspective view showing an input device 
(controller) for a computer game machine accord- 
ing to an embodiment of the present invention; 
Fig. 2 is an exploded perspective view of the con- 
troller for a computer game machine; 
Fig. 3 is a sectional view showing a state in which 
a control lever provided in the input device for a 
computer game machine is not operated; 
Fig. 4 is a sectional view showing an example of a 
state in which the control lever is pushed down so 
that an operating point of the lever moves from a 
neutral axis; 

Fig. 5 is a sectional view showing an example of a 
state in which the control lever is axially depressed; 
Fig. 6 is a sectional view showing a state of a con- 
ductive elastic member when the control lever is not 
operated; 

Fig. 7 is a sectional view showing an example of a 
state of the conductive elastic member when the 
control lever is depressed so that the operating 
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point thereof moves from the neutral axis; 

Fig. 8 is a sectional view showing another example 

of a state of the conductive elastic member when 

the control lever is depressed so that the operating 

point thereof moves from the neutral axis; 

Fig. 9 is a perspective view showing a flexible board 

of the controller for a computer game machine; and 

Fig. 1 0 is a perspective view showing the positional 

relationship between the flexible board and a plate 

in the controller for a computer device. 

[0031] Fig. 1 is a perspective view showing a control- 
ler (input device) for a computer game machine accord- 
ing to an embodiment of the present invention, and Fig. 
2 is an exploded perspective view of the controller. Re- 
ferringto Figs. 1 and2, there is provided an uppercasing 
(first casing member) 1 constituting the upper side of a 
casing section of the controller, a lower casing (second 
casing member) 2 constituting the lower side of the cas- 
ing section, a flexible board 3 accommodated in the in- 
ner space defined by the upper casing 1 and the lower 
casing 2, and a plate (fixing member) 4 for pressing the 
flexible board 3 against the inner surface of the upper 
casing 1 and fixing it thereto. 

[0032] On the upper surface of the upper casing 1, 
there are provided on one side a cross key (digital con- 
trol member) 1 1 , on the other end a key top (digital con- 
trol member) 12 consisting of four kinds of keys ; and 
selection keys (digital control members) 13 in the mid- 
dle. Formed at the back side of the upper surface of the 
upper casing 1 are holes 14 into which control levers 
(control members) 22 described below are inserted and 
from which the head portions of the control levers 22 
project. On both sides of the casing 1 , half members 15 
are formed so as to project on the back side. On the 
other hand, at both ends of the front face side (the side 
opposite to the operator) of the upper surface, there are 
formed protrusions 16 ; each having a U-shaped cross- 
sectional configuration, so as to protrude forward. 
[0033] The plate 4 is mounted in the lower casing 2, 
and the flexible board 3 is mounted on the plate 4. The 
lower casing 2 is provided with a connector (not shown) 
connected to a cable 23 for extracting signals from the 
flexible board 23. 

[0034] The control levers 22 are arranged on the flex- 
ible board 3. On both sides of the control levers 22, there 
are formed half members 25 which project on the back 
side and which are connected to the above half mem- 
bers 15 to constitute hollow accommodating sections. 
Protrusions 26 connected to the protrusions 16 are 
formed at both ends of the front face side of the lower 
casing 2, and button keys (digital control members) 27a 
and 27b are attached to the protrusions 26. 
[0035] As shown in Fig. 3, each control lever 22 is 
generally composed of a cylindrical stick 22a and a sub- 
stantially disk-like stick gripping portion 22b coaxially 
provided on one end of the stick 22a. 
[0036] In the stick 22a, there is provided a rod 22c for 



effecting ON/OFF operation of a push switch 70 accord- 
ing to upward and downward movements of the control 
lever 22. A flared presser portion 22d is formed at the 
lower end of the stick 22a so as to compress a coil spring 

s 71 fitted around the push switch 20 or remove the com- 
pression to return the spring 7 to its original state ac- 
cording to the upward and downward movements of the 
control lever 22, as shown in Figs. 3 and 5. 
[0037] As shown in Fig 4, a skirt-like movement- 

10 transmitting member 45, which is operatively associated 
with the stick 22a when an operating point P of the con- 
trol lever 22 moves from a neutral axis N, is provided 
separately from the control lever 22 around the stick 
22a. The stick 22a is inserted into a through hole formed 

15 in the center of the movement-transmitting member 45 
and is supported so that it can move up and down in the 
through hole. The lower surface (surface on the side of 
the lower casing 2) of the movement-transmitting mem- 
ber 45 is provided with a plurality of (four in this embod- 

20 iment) fitting recesses 45a at equal intervals to be fitted 
to projections 51 a of support members 51 for supporting 
conductive elastic members 50. 

[0038] The support members 51 include mounting 
surfaces 51 b provided on the side of the flexible board 
25 3, the projections 51a provided on the side of the move- 
ment-transmitting member 45, and legs 51c formed of 
a elastically deformable material and extended from the 
mounting surfaces 51 b toward the flexible board 3 to be 
mounted to the flexible board 3, and the conductive elas- 
30 tic members 50 are mounted to the mounting surfaces 
51b. When the control lever 22 is not operated, a clear- 
ance is formed between the conductive elastic members 
50 and the flexible board 3. 

[0039] The projections 51a of the support members 
35 51 are fitted to the fitting recesses 45a formed in the 
movement-transmitting member 45, whereby the sup- 
port members 51 are mounted to the movement-trans- 
mitting member 45. The movement-transmitting mem- 
ber 45 is provided with a plurality of (four in this embod- 
40 iment) conductive elastic members 50 formed of a con- 
ductive rubber and the like. 

[0040] Therefore, the arrangement is such that the 
movement-transmitting member 45 provided around the 
stick 22a of each control lever 22 is provided with con- 
45 ductive elastic members 50 in four directions, +X direc- 
tion, -X direction, +Y direction, and -Y direction, around 
the neutral axis N of the control lever 22. 
[0041] As shown in Figs. 2 and 3, resistors 60 are dis- 
posed on the surface of the flexible board 3 at positions 
50 corresponding to the conductive elastic members 50 
provided on the movement-transmitting members 45. 
Furthermore, the conductive elastic members 50 and 
the resistors 60 constitute planar analog switches. 
[0042] The flexible board 3 is provided with push 
55 switches (contact portions) 70 at positions correspond- 
ing to the control levers 22 for effecting ON/OFF oper- 
ation in response to upward and downward movements 
of the control levers 22, and holes 72 for protruding the 



25 



30 



35 



40 



45 



50 



5 



9 



EP 1 058 177 A1 



10 



coil springs 71 provided around the push switches 70 
from the plate 4 toward the control levers 22. 
[0043] The analog input section of this embodiment 
operates in association with the movement of the control 
levers 22 and the operating points P of the control levers 
22, and is composed of the control levers 22, the move- 
ment-transmitting member 45, the conductive elastic 
members 50 : the support members 51 , and the resistors 
60. 

[0044] Each conductive elastic member 50 is shaped 
like a frustum of pyramid or a truncated cone, and is able 
to vary the amount of resistance of each resistor 60 by 
changing the area of contact between the elastic mem- 
ber 50 and the resistor 60 according to the direction and 
the tilt angle of each control lever 22 when the operating 
point of the control lever 22 moves from the neutral axis 
N. That is, a value of resistance per unit area of the con- 
ductive elastic member 50 is smaller than that of the re- 
sistor 60, and the more the area of contact increases, 
the more the value of resistance decreases and the larg- 
er the electric current passing through the resistor 60. 
[0045] For example, when the control lever 22 is not 
operated, as shown in Fig. 3, the operating point P of 
the control lever 22 is on the neutral axis N and does 
not move up and down along the neutral axis N. In this 
state, since the four conductive elastic members 50 
mounted on the movement -transmitting member 45 are 
not in contact with the corresponding resistors 60, as 
shown in Figs. 3 and 6 ; the values of resistance of the 
resistors 60 do not change, and the normal electric cur- 
rent passes through the resistors 60. 
[0046] When the control lever 22 is tilted in the -X di- 
rection, as shown in Fig. 4, the operating point P of the 
control lever 22 moves in the -X direction to a position 
offset from the position on the neutral axis N during non- 
operation of the control lever 22. In this state, the con- 
ductive elastic member 50 located in the -X direction of 
the movement-transmitting member 45 is pressed by 
the movement-transmitting member 45 so as to be in 
contact with the corresponding resistor 60, as shown in 
Figs. 4 and 8, and the conductive elastic member 50 
located in the +X direction, -Y direction, and +Y direction 
are not in contact with the corresponding resistor 60, as 
shown in Figs. 4 and 6. Therefore, the value of resist- 
ance changes at a section between the conductive elas- 
tic member 50 in the -X direction and the corresponding 
resistor 60, whereas the value of resistance does not 
change at a section between the conductive elastic 
member 50 located in the +X direction, -Y direction, and 
+Y direction and the corresponding resistor 60, and the 
normal electric current passes through the resistor 60. 
[0047] When the control lever 22 is tilted in the inter- 
mediate direction between the -X direction and the -Y 
direction, a peripheral section 45b of the movement- 
transmitting member 45 abuts against the bottom la of 
the upper casing 1 to serve as a tilt fulcrum, and the 
operating point P of the control lever 22 moves between 
the -X direction and the -Y direction to a position offset 



from the position on the neutral axis N during non-oper- 
ation of the control lever 22. In this state, the conductive 
elastic member 50 located in the -X direction and the -Y 
direction is in contact with the corresponding resistor 60, 
5 as shown in Figs. 4 and 7. However, since an area of 
contact S is small compared to a case where the control 
lever 22 is tilted in the -X direction, the value of resist- 
ance increases compared to a case where the control 
lever 22 is tilted in the -X direction and the small electric 
current passes through the resistor 60. In addition, since 
the conductive elastic member 50 located in the +X di- 
rection and the +Y direction is not in contact with the 
corresponding resistor 60, as shown in Figs. 4 and 6, 
the value of resistance does not change at a section be- 
tween the conductive elastic member 50 located in the 
+X direction and the +Y direction and the corresponding 
resistor 60, and the normal electric current passes 
through the resistor 60. 

[0048] According to this controller, the direction of 
movement of the operating point P of the control lever 
22 and the tilt angle can be detected by observing the 
change in voltage from the change in electric current 
passing through the resistors 60, and detected signals 
can be input as analog signals from the flexible board 3 
to the computer game machine via a tape wiring 33 and 
the cable 23 described below. 

[0049] In addition, according to this controller, when 
the control lever 22 is axially pushed by hand, the stick 
22a moves downward, as shown in Fig. 5, whereby the 
coil spring 71 is compressed by the presser portion 22d, 
and the rod 22c moves downward to press the push 
switch 70 in the ON state. When the control lever 22 is 
released, the coil spring 71 is returned to its original 
state. Therefore, the stick 22a is pushed up by the coil 
spring 71, whereby the control lever 22 is returned to 
the non-operation state, as shown in Fig. 3. In addition, 
since the rod 22c separates from the push switch 70, 
the push switch 70 is changed to the OFF state. Since 
the movement-transmitting member 45 is provided sep- 
arately from the control lever 22, if the control lever 22 
is moved so that the operating point P is not offset from 
the neutral axis N, the movement-transmitting member 
45 does not move in accordance with the upward and 
downward movements of the control lever 22, and the 
conductive elastic members 50 do not come into contact 
with the resistors 60. 

[0050] The ON/OFF state of the push switch 70 can 
be input as an analog signal from the flexible board 3 to 
the computer game machine via the tape wiring 33 and 
the cable 23 described below. 

[0051] As shown in Figs. 2 and 9, at positions on the 
upper surface of the flexible board 3 corresponding to 
cross key (digital control member) 1 1 , the key top (digital 
control member) 12, and the selection keys (digital con- 
trol members 1 3 on the upper surface of the upper cas- 
ing 1 , there are formed contact patterns 32 for effecting 
ON/OFF operation in response to operation of these 
keys 1 1 through 1 3. Between the contact patterns (lower 
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contact) 32 provided to oppose the digital control mem- 
bers and the digital members, there are provided upper 
contacts (not shown) formed of conductive rubber or the 
like inside dome-like elastic members formed of rubber 
or the like. These upper and lower contacts constitute 
digital switches. A digital input section in this embodi- 
ment is composed of the above digital control members, 
and the digital switches for effecting ON/OFF operation 
in response to the operation of the digital control mem- 
bers. Furthermore, substantially the central portion of 
the front face side of the flexible board 3 extends forward 
to form tape wiring 33 connected to the connector (not 
shown), and the end portions corresponding to the pro- 
trusions 1 6 of the upper casing 1 extend forward to form 
tape contacts 24. 

[0052] H-shaped slots are formed in the root portions 
of the tape contacts 34, and backside of the slots project 
forward to form rebound-preventing pieces 35. On these 
tape contacts 34, there are placed rubber contacts 36 
having two contacts, and these rubber contacts 36 are 
fitted into holders (support members) 37 with the tape 
contacts 34 and fixed therein. Button keys 27a and 27b 
are fitted into these holders 37 so as to come into contact 
with the contacts on the inside of the flexible board 33 
of the rubber contacts 36 to make it possible to effect 
ON/OFF operation. 

[0053] When the holders 37 are erected vertically on 
the flexible board 3, as shown in Fig. 10, the projected 
pieces 35 enter below the holders 37 so as to prevent 
the resilience of the tape contacts 34. The vertically 
erected holders 37 are fitted into protrusions 26 of the 
lower casing 2, and the button keys 27a and 27b are 
connected to the outer contacts of the rubber contacts 
36 to make it possible to effect ON/OFF operation. 
[0054] On the other hand, the tape wiring 33 is insert- 
ed into a slit of a wall portion 41 , which is provided at 
the end on the front face side of the plate 4for preventing 
static electricity, to be thereby vertically supported, and 
the forward end thereof is inserted into the connector of 
the lower casing 2 to be thereby electrically connected. 
The wall portion 41 is located at the connecting portion 
of the upper casing 1 and the lower casing 2 to thereby 
prevent static electricity from outside, preventing the in- 
fluence of static electricity on the tape wiring 33. And, in 
the flexible board 3 and the plate 4, there are formed 
holes 43 for inserting thereinto positioning pins (protru- 
sions) 42 provided on the upper casing 1 . 
[0055] According to this controller, by operating the 
cross key 1 1 , the key top 1 2, the selection keys 1 3 : the 
button keys 27, and the control levers 22, digital signals 
corresponding to the operations are input from the flex- 
ible board 3 to the computer game machine via the tape 
wiring 33 and the cable 23. In addition, by moving the 
operating points P of the control levers 22 from the neu- 
tral axes N, analog signals corresponding to the move- 
ments are input to the computer game machine. 
[0056] To assemble the controller, the cable 23 pro- 
vided on the lower casing 2 is first drawn to the outside. 



[0057] Next, the rubber contacts 36 are placed on the 
tape contacts 34 of the flexible board 3 : and are fitted 
into the holders 37, and the button keys 27a and 27b 
are fitted into the holders 37 so as to be connected to 
5 the inside contacts of the rubber contacts 36. 

[0058] Thereafter, the holders 37 are erected vertical- 
ly on the flexible board 3, and the projected pieces 35 
are inserted below the holders 37, whereby the holders 
37 are held vertically on the flexible board 3, and no re- 
silience of the tape contacts 34 occur. 
[0059] Then ; the tape wiring 33 is inserted into the slit 
of the wall portion 41 the support plate 4, and the plate 
4 is brought into close contact with the flexible board 3, 
causing the tape wiring 33 to protrude in the same di- 
rection as the erected holders 37. 
[0060] Then ; the positioning pins 42 of the upper cas- 
ing 1 are inserted into the holes 43 of the flexible board 
3 and the plate 4, and the flexible board 3 is pressed 
against the inner surface of the upper casing 1 by the 
plate 4. In this case, the push switches 70 and the coil 
springs 71 therearound protrude from holes 72 of the 
flexible board 3. 

[0061] Then ; the upper casing 1 is fitted into the lower 
casing 2, with the flexible board 3 and the plate 4 being 
accommodated therein, to form an integral unit to there- 
by assemble the controller. In this case, the tape wiring 
33 is connected to the connector (not shown) provided 
in the lower casing 2, and the control levers 22 protrude 
from holes 14 of the upper casing 1 . 
[0062] The controller of this embodiment includes at 
least one control lever 22 projecting to the outside of the 
upper casing 2, the movement -transmitting member 45 
provided around and separately from the control lever 
22 which is operatively associated with the movement 
of the operating point P of the control lever 22, a plurality 
of conductive elastic members 50 provided on the 
movement-transmitting member 45, the flexible board 3 
provided in an inner space defined by the upper casing 
1 and the lower casing 2 and having provided thereon 
a plurality of resistors 60 corresponding to the conduc- 
tive elastic members 50, and the push switch 70 provid- 
ed in the inner space at a position corresponding to the 
position of the control lever 22 for effecting ON/OFF op- 
eration in response to upward and downward movement 
of the operating point P of the control lever 22. In the 
controller, the conductive elastic members 50 change 
the areas of contact between the conductive elastic 
members and the resistors 60 according to a direction 
of movement and a tilt angle of the operating point of 
the control lever 22. With this configuration, unlike a con- 
ventional input device for a game machine in which ro- 
tary potentiometers are provided between a control le- 
ver and the board connected to the control lever, the 
structure of the analog input section is simplified, and 
analog signals corresponding to the movement of the 
operating point P of the control lever 22 can be input to 
the game machine without using the expensive rotary 
potentiometers. Therefore, it is possible to reduce the 
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cost of the input device. 

[0063] In addition, since the analog input section in- 
cluded in the controller of this embodiment has no need 
of including the rotary potentiometers included in an an- 
alog device of a conventional controller (input device), 
the thickness of the analog input section is reduced, 
whereby it is possible to reduce the size and thickness 
of the overall device. 

[0064] Furthermore, the thickness of the analog input 
section included in the controller of this embodiment can 
be very reduced as compared to the analog input sec- 
tion having the rotary potentiometers included in the 
conventional controller. Therefore, unlike the conven- 
tional controller in which the analog input section is pro- 
vided on a second board that is separately provided 
from a first board having provided thereon contact por- 
tions connected to digital control members, such as a 
cross key, a key top, selection keys, and the like, the 
analog input section of the controller of this embodiment 
can be provided on the flexible board 3 having provided 
thereon contacts connected to the digital control mem- 
bers, such as the cross key, the key top, the selection 
keys, and the like, and the resistors 60 can be provided 
on a lower sheet constituting the flexible board 3. There- 
fore, the number of boards used in the device can be 
reduced, and the thickness and weight of the analog in- 
put section are reduced, whereby it is possible to reduce 
the size, thickness, and weight of the overall device. 
[0065] Furthermore, the controller of this embodiment 
includes, at least one control lever 22 projecting to the 
outside of the upper casing 1 , at least one digital control 
member, such as the cross key, the key top 12, the se- 
lection keys 13 or the like, the analog input section op- 
erating in association with the movement of the operat- 
ing point P of the control lever 22, the digital input sec- 
tion for effecting ON/OFF operation in response to the 
operation of the digital control member, and the flexible 
board 3 having formed thereon one of the contacts 60 
constituting the analog input section and the contact pat- 
tern 32 constituting the digital input section. Therefore, 
compared to the conventional input device for a game 
machine in which the analog input section is provided 
on a second board that is separately provided from a 
first board having provided thereon contact portions 
connected to digital control members, such as a cross 
key, a key top, selection keys, and the like, the number 
of boards used in the controller can be reduced, and the 
thickness and weight of the analog input section are re- 
duced, whereby it is possible to reduce the size, thick- 
ness, and weight of the overall device. 
[0066] In addition, the controller of this embodiment 
includes the movement-transmitting member 45 provid- 
ed around and, in particular, separately from each of the 
control levers 22, a plurality of conductive elastic mem- 
bers 50 provided on the movement-transmitting mem- 
ber 45, the flexible board 3 provided in an inner space 
defined by the upper casing 1 and the lower casing 2 
and having provided thereon a plurality of resistors 60 



corresponding to the conductive elastic members 50, 
and the push switch 70 provided in the inner space at a 
position corresponding to the position of the control le- 
ver 22 for effecting ON/OFF operation in response to 

5 upward and downward movement of the operating point 
P of the control lever 22. With this configuration, one 
control lever can serve as both of an analog control 
member and a digital control member. That is, when the 
control lever 22 is moved downward so that the operat- 
ic ing point P does not offset from the neutral axis N, the 
control lever 22 pushes the push switch provided corre- 
sponding to the control lever 22 in the ON state. Since, 
however, the movement-transmitting member 45 does 
not move and the conductive elastic members 50 do not 

15 come into contact with the resistors 60, digital signals 
are input to the game machine. When the control lever 
is depressed so that the operating point P moves from 
the neutral axis N, the movement-transmitting member 
45 moves to bring the conductive elastic members 50 

20 into contact with the resistors 60, and moreover, the ar- 
eas of contact between the conductive elastic members 
50 and the resistors 60 correspond to the amount of 
movement of the control lever 22, but the control lever 
22 does not come into contact with the push switch 70. 

25 Therefore, analog signals are input to the game ma- 
chine. In addition, when the control lever 22 is axially 
pushed and depressed so that the operating point P 
moves from the neutral axis N, both of the digital signals 
and analog signals are input to the game machine. 

30 [0067] While the controller (input device) of the 
present invention has been described in conjunction 
with the preferred embodiment with reference to the at- 
tached drawings, it is to be understood that the invention 
is not limited to the disclosed embodiment, and that var- 

35 bus design changes and the like are possible without 
departing from the scope of the present invention. 
[0068] For example, the shape and number of the 
control lever 22, the shape of the movement-transmit- 
ting member 45, and the shape and number of the con- 

40 ductive elastic members 50 may be appropriately 
changed. 

Claims 

45 

1. An input device for a game machine for inputting 
signals to a game machine using a computer, com- 
prising: at least one control member projecting to 
the outside of a casing; a movement-transmitting 

50 member formed around said control member and 
operatively associated with the movement of an op- 
erating point of said control member, said move- 
ment-transmitting member being provided with a 
plurality of conductive elastic members; and a 

55 board provided in the casing and having formed 
thereon resistors corresponding to said conductive 
elastic members, said conductive elastic members 
changing the area of contact between said conduc- 
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tive elastic members and said resistors according 
to a direction of movement and a tilt angle of the 
operating point of said control member so as to vary 
the amount of resistance; wherein : by moving the 
operating point of said control member, analog sig- 
nals corresponding to the movement are input to the 
game machine. 

2. An input device for a game machine according to 
Claim 1 , wherein said movement-transmitting mem- 
ber is skirt-shaped, and a peripheral section of said 
skirt abuts against the bottom of said casing to 
serve as a tilt fulcrum when said control member is 
tilted. 

3. An input device for a game machine according to 
Claim 1 or 2, wherein each of said conductive elas- 
tic members is shaped like one of a frustum of a 
pyramid and a truncated cone, and is gradually de- 
formed from an end thereof according to an operat- 
ing force exerted on said control member. 

4. An input device for a game machine according to 
Claim 1 , 2 or 3, wherein elastically deformable sup- 
port members are attached to said movement- 
transmitting member, and said conductive elastic 
members are provided on the bottoms of the sup- 
port members. 

5. An input device for a game machine for inputting 
signals to a game machine using a computer, com- 
prising: at least one control member projecting to 
the outside of a casing; a movement-transmitting 
member provided around and separately from said 
control member and operatively associated with the 
movement of an operating point of said control 
member from a neutral axis, said movement-trans- 
mitting members being provided with a plurality of 
first contacts; a board provided in said casing and 
having formed thereon a plurality of second con- 
tacts constituting planar analog switches with the 
first contacts; and a push switch provided in said 
casing at a position corresponding to said control 
member for effecting ON/OFF operation in re- 
sponse to upward and downward movements of the 
operating point of said control member. 



and said control member is inserted into said 
through hole to be supported so as to move up and 
down. 

5 8. An input device for a game machine for inputting 
signals to a game machine using a computer, com- 
prising: at least one analog control member and at 
least one digital control member projecting to the 
outside of a casing; an analog input section operat- 
ic ing in association with the movement of an operat- 
ing point of said analog control member; a digital 
input section for effecting ON/OFF operation in re- 
sponse to the operation of said digital control mem- 
ber; and a board having formed thereon one of con- 
's tacts constituting said analog input section and one 
of contacts constituting said digital input section. 

9. An input device for a game machine according to 
Claim 8, wherein said analog input section is com- 

20 posed of a conductive elastic member provided on 
said analog control member and a resistor opposing 
said conductive elastic member, said digital input 
section is composed of a first contact provided on 
said digital control member and a second contact 
25 opposing the first contact, and a resistor and said 
second contact are formed on the board. 

10. An input device for a game machine according to 
Claim 8 or 9, wherein the board is composed of a 

30 flexible board. 

11. An input switch comprising a switch section having 
a movable contact and moved up and down by an 
operating force; and a board having a fixed contact 

35 disposed to oppose said movable contact, and said 
movable contact being brought into contact with 
said fixed contact by the downward movement of 
said switch section to thereby output signals; 

wherein said movable contact is composed of 
40 a conductive elastic member shaped like one of a 
frustum of a pyramid and a truncated cone and said 
fixed contact is composed of a resistor formed on 
said board, and the amount of resistance of said re- 
sistor is variable and variable output values are ob- 
45 tained by changing the area of contact between said 
conductive elastic member and said resistor. 
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6. An input device for a game machine according to 
Claim 5, wherein each of said first contacts is com- 
posed of a conductive elastic member shaped like 50 
one of a frustum of a pyramid and a truncated cone, 
and ends of the conductive elastic members grad- 
ually come into contact with the second contacts, 
whereby the area of contact is changed. 

55 

7. An input device for a game machine according to 
Claim 5 or 6 : wherein said movement-transmitting 
member has a through hole in the center thereof, 



12. An input switch according to Claim 1 1 , wherein said 
board is a flexible board, and said switch section is 
supported on the surface of the flexible board and 
has elastically deformable legs. 
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